Abstract. One of the major challenges for healthcare professionals in the XXI century is the increasing number of elderly in the world population. It is clearly important to find ways to stimulate cognitively this population, helping them to develop strategies and maintaining independency in their daily life activities. Conventional cognitive stimulation is time consuming task often causing discomfort in patients. Computer based tools may be used to perform cognitive stimulation and improve transferability in a setting that does not increase anxiety in individuals. This paper aims to present a pilot study of automatic platforms to enhance the cognitive process for older adults in order to promote an active aging.
Introduction
It is anticipated that the number of individuals among the worldwide population, over the age of 60 "is expected to more than double, from 841 million people in 2013 to more than 2 billion in 2050" [1] . The increasing number of the elderly population is one of main challenges of the XXI century, being of utmost importance to invest in the field of aging, understanding how healthcare professionals can intervene, promoting an active ageing as an indispensable component to minimize the social and economic impact of this phenomenon. Active ageing is "the process of optimizing opportunities for health, participation and security in order to enhance quality of life as people age" [2] . Since aging is accompanied by changes in cognitive functioning in several areas [3] , it is clearly important to find ways to stimulate cognitively this population, helping them to develop compensation strategies and maintaining independency in their daily life activities [4] .
Automatic tools, based on computer technology, notably serious games, are becoming more common to support the assessment and intervention in cognitive processes. Serious games may simulate daily life scenarios where the user active role is designed to promote generalization and transferability thus, contributing to active aging.
In this paper we propose a serious game for dynamically monitoring the patient's cognitive abilities and adapting the game activities to the user specific needs.
In the remaining of this paper we review the state of the art in Sect. 2. In Sect. 3 we describe the proposed serious game and the evaluation methodology and in Sect. 4 we conclude.
Automatic Platforms
In recent years we have seen an increase attempt to identify ways to reduce and/or neutralize the progression of neurocognitive decline. This trend is largely based on the idea of cognitive plasticity [5] . Accordingly, cognitive stimulation, is being used to slow down cognitive decline, by reinforcing the functions relatively preserved [6, 7] , using intervention programs [8] , allowing the brain to change its structures and functions [9] .
Applicability and Potential
The use of an automatic platform with guiding principles that supports both evaluative and psychoeducational approaches, as well as a programmed neurocognitive stimulation, based on an emerging methodology of stimuli presentation, the Serious Games (SG), is of utmost importance. SG are a generally accepted software interface created with the purpose of helping in the assessment and intervention, other than entertainment [10] , that has been increasingly presented as an important resource for assessment and intervention in cognitive processes [10] [11] [12] [13] .
Conventional cognitive assessment is based on neuropsychological evaluation that is time consuming, expensive [14] , and often causing embarrassment and discomfort in patients [15] . Being so, the use of new technologies as a procedure to assess cognitive function and functional deficits in this population [16] means developing tools aimed at reducing the cost and time associated with conventional methods [14] and also the introduction of a motivating element in interventions for this subjects [17] .
The consolidation and expansion of this resource in multiple domains of human reality allowed important changes from education to intervention or training skills, as well as advances in new technologies targeted to improve life quality of individuals with special needs [12] . The resource to SG using Virtual Reality (VR) represents a scientific and technological development, and an important search for interactive interfaces that are closest to human senses. The VR ability to create dynamic and stimulating environments, aiming recovery of cognitive functions in which all behavioral responses can be registered, provides testing and training options otherwise impossible through traditional psychological methods [18].
Application in the Therapeutic Area
As a methodological resource, VR has a significant potential for cognitive evaluation and intervention in individuals with a diagnosis of incapacitating mental illness. VR facilitates access to stimulating exercises and tasks aimed at different skills (cognitive, motor) supported in virtual environments (VE) promoting significant association with individual's daily life tasks.
The potential of VE have been explored, highlighting the dynamic and motivational features that apply to recovery of cognitive functions, enables a methodical and exhaustive behavioral recording that represents a qualitatively improved alternative compared to traditional methodologies. Providing a flexible and controlled environment, VE are suitable to the use of multi-sensory channels, to be applied in experimental and therapeutic contexts [18] .
The potential of this technology comes from its main features, including the possibility of user immersion in a perceptual world computer generated, i.e. the feeling of the subject that there is really (presence), the possibility of interaction with the environment in real time, giving the subject an active role and greater involvement by ensuring the ecological validity [19, 20] . VE enable a specialized support in recovery process, as it promotes generalization of activities/tasks trained [21, 22] and possibly catalysis the transference procedure [21] [22] [23] .
The Use of Serious Games with Older Adults
The use of SG with older people is still in a premature phase [24] . However, previous studies show that SG will have an important impact in the prevention and rehabilitation of older people [25] . Multiple positive uses for VR previously described, and the empiric evidence that SG can be used with promising results in this population provides an incentive to pursue scientific research in this domain. SG can enhance through solving attractive tasks, the contexts needed for repeating tasks, feedback and background processing [25] . Despite a number of studies that point to difficulties regarding subjects getting familiar with the game technology [19] , and problems interacting with SG [26] , those difficulties derive from the fact that a majority of these SG were not created for this specific population. To overcome this problem, specific SG are emerging that follow specific guidelines especially suitable for older adults [10] .
Serious Games: A Pilot Project
The pilot project is currently being developed at GILT (Games, Interaction and Learning Technologies) by a multidisciplinary team aiming the creation of an automatic platform for cognitive assessment and training that can be used to implement individualized interventions and respective assessment (taking into count the limitations of the subject and symptoms).
The platform methodological construction options consider, in the program, a complete evaluation procedure. To build the evaluation module, it is important to appeal for planned use of tools and methods, using the amendments that enable the project presentation on time and the evaluation module must also allow running a study on the relevance and effectiveness of the stimuli that will be carried out.
The program intervention must have a modular structure so it can promote generalization and transference to the individual's real life context, respecting one's rhythm and also creating interactions in a secure environment, where the user's anxiety levels will be minimized. Being so, it increases user's motivation and, at the same time, encourages task practice. The use of these interactive components enables the management and manipulation of different elements -stimuli setting, congruence among others. The user-specialist can structure and set modules to specific interventions. The program should also be able to keep track of the patient's cognitive abilities, to monitored goals/ purposes and to adapt the difficulty level of game to the user. Finally, be able to promote ecological interactions [26, 27] and facilitate the generalization and transference processes.
In this application, it will be required that no latencies or graphic inconsistencies occur and, simultaneously, that the three-dimensionality is congruently assured.
Several usability tests will be conducted, using multiple users. Their comments and remarks will be carefully registered. Experimental tests will be held to ensure the back office and application effectiveness.
Adjustments will be made during the test phase of the trial version of the application in order to blur the possible resistance in the use of the equipment and application. The devices will be chosen considering effectiveness, but also the perception of user's comfort.
In the final evaluation stage we will support the assessment of the cognitive function on several common scientific tests. We will use reference tests [28] 
Conclusion
If the beneficial effects of SG are demonstrated by robust studies, the potential social impact is huge considering: high prevalence of cognitive impairment and popularity of video games among future subjects in risk of cognitive decline. SG can be an attractive way and a sustainable method for improving or at least delay the neurocognitive decline, sensory-motor, psychosocial and emotional of the elderly [26] . After validated, platform for cognitive assessment and training can constitute a powerful screening tool for the early detection of cognitive impairment and the stored data can be collected, not only to estimate parameters that reflect cognitive processes, but also to monitor neuropsychological profiles and improve the intervention.
